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Abstract 
Mockup is a scale or full-sized model that used for demonstrating and evaluating the functionality of a design. It is only in-
plemented in a large project that having similar room patterns to reduce the risk of poor design. This research is to identify 
the corelationship between the number of rooms (or the project size) and the mockup investment cost to find the decision-
making point. The research methodology is to build the perspective picture of VIP in-patient rooms as the Stimuli approach 
and build the same realistic full-sized rooms as the mockup then applying the systematic research implication to learn and 
synthesize the results to investigate the functionalities, environmental perceptions and cost-benefits ratio in order to evaluate
the corelationship between the cost effectiveness and the estimated optimum number of rooms. 
In addition, data collection from the same hospital staffs, patients, and other service receivers will be conducted by 
questionnaire survey and close observation. The data will be complied vis-à-vis the results from mockup and stimuli methods 
to establish the decision-making baseline. 
Keywords:  Mockup, stimuli, spatial. 
1.  Introduction 
In architectural design, a Mock Up is not widely practiced prior the design due to its expense.  The Stimuli 
technique or primary tests are very common in research stage.  Designing mass rooms with the same pattern is 
necessary to apply Mock Up in order to find the number of rooms to meet the equilibrium.  Researching about 
Mock Up will be helpful information to architectures to design and decide the possibility and the effect to the 
project. By created a Mock Up model of VIP in-patient rooms; the results from questionnaires, interview and 
observation are to evaluated together with the sampling group whom compose of physicians, nurses, hospital 
* Suthape Limbuddha-augsorn. Tel.: +6-681-868-9215; fax: +0-662-590-1923. 
E-mail address: Hsuthape_lim@hotmail.coHm. 
© 2010 Elsevier Ltd. Open access under CC BY-NC-ND license.
Open access under CC BY-NC-ND license.
1252  Suthape Limbuddha-augsorn and Nopadon Sahachaisaree / Procedia Social and Behavioral Sciences 5 (2010) 1251–1256
staffs, patients, and patients’ relatives. The results will be interpret and conclude in the research.  This will be 
very useful to the owners of the buildings and help the architects in the mind making manner as a whole 
2.  Questions to the research 
       Setting up a Mock up Model room to check the criteria of the design based on Stimuli method.  These are 
four questions: 
1. How to become of the original model based on Stimuli method? 
2. How necessary it is to do Mock Up? (Usage and timing of the Mock Up) 
3. How to set up a Mock Up? What does it based on? 
4. How useful is the Mock up compare to Stimuli model? How much more can the Mock Up provide? 
Does it worth to do the Mock Up? 
3.  Objective 
1. To study the result of applying Stimuli model and criteria of design by using VIP inpatient room as a 
study case. 
2. To use Stimuli model to evaluate the pilot designing. 
3. To create and trial a Mock Up model aiming at environment and space usage. 
4. To compare the result of applying Mock Up and Stimuli model. 
5. To conclude the advantages of using Mock Up to Stimuli model in term of finding the break even of 
building the sample room to the unit designed.
4.  Literature Review
The thought of architectural design and environment in the VIP in-patient room can be divided in two major 
categories: first is the usage of space and second is the environmental as a whole. Earlier study shows the design 
as followed. 
4.1 Theories 
There are two major thoughts which are Comparative Floor plan Analysis and Size & Relative location of 
spaces. The Comparative Floor plan Analysis composed of four criteria as followed:  1.Comparison of the 
buildings which carries the same usage of space and the same basic physical construction. 2. Comparison of the 
buildings which carries the different usage of space; e.g. school, kindergarten and health care center. 3. 
Comparison of the buildings in the same time to find out the differences of cultures and region. Altogether, 
compare the in the different time to see the development. 4. The results from 1 and 2 can be compared with basic 
standard: e.g. the standard designing and the need of building tenants.  Van Hoogdalem explained the Size & 
Relative location of spaces through each activity. There must be relation between spaces. This can be considered 
from space dividing or zoning: for example, to divide the therapy area and the general physicians’ area in the 
same room. The idea of zoning has correlation with combination of spatial area or set of spaces and zoning due 
to the behavior in such social area. The health care center may divide into three types. First is the public zone. It 
is the zone where the patients enter.  Second is the service provider zone. This zone’s traffic will separated from 
the public zone. The third is the sharing zone of the patient and the service provider. (Cammock, 1975)The 
relationships of the spaces show the link of user’s behavior. There are three Communal spaces which are 1. The 
sharing of public zone: such as the entrance, circulation space, waiting area, and public restrooms. 2. The Joint 
space: such as consulting room and therapy room. 3. The sharing of service provider zone: such as coffee room, 
canteen, utility space, and staff’s restrooms. (Cammock,  1975 )
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4.2  The Post Occupancy Evaluation Concept 
The Post Occupancy Evaluation (POE) is to evaluate the effect of the designing of the building after the 
construction and the tenants has been access in it for a period of time. This evaluation is aiming to the needs, 
ease and comfort ability of the tenants to the buildings.  The uniqueness of POE is to evaluate after the 
construction is finished and the building is occupied. The evaluator will explain the detail of the actual fact more 
than in the lab. The result will draw the standard of the future building design. POE is one of the processes of 
constructing a building. It is the planning and drafting and occupying the space. (Zimming and 
Reizenstein.1980). The three elements that should be evaluate are1.Technical elements 2.Functional elements 
3.Behavioral element (Wolfgang F.E.Preiser). The technical elements evaluation requires specific engineer 
knowledge in certain field.  The functional elements based on the building and the tenant’s activities. The factors 
to consider are human factor which explain human physical, comfortably, safety, storage and communication 
and workflow. On the other factor is the building which explains flexibility and change and specialization within 
the building type. The behavioral elements are related with the reception and psychological thought of the 
tenants which include the satisfaction and general quality of life: e.g. privacy, stability, communication of the 
building, social connection, density knowledge and territories in both public and private. (Wolfgang et.al.1988) 
4.3  Theories of Body Motion Envelop 
The Body Motion Envelop is a tool to measure the space around a human body while performing activities. 
BME will measure the differences the need of the measured space in an activity to the existing environment to 
check the availability of the space. Since the environment is involving with body motion, the body motion from 
each different activity should need to be considered. The activity which is differed from the body motion is 
called Actones.  Task is the sequence of activity that formed from the behavior. Hence, in each human activity 
will have the area that called BME. It is similar to activity that occurs in a plastic bag which has enough space 
for such activity to finish and the shape of this plastic bag can use to evaluate the least space for body motion.  
The important thing to measure the space for a body motion in one activity is the target of the behavior and the 
set up environment. In other word, the measuring need to set a clear target of the activity to able to set the factor 
of the activity and record the vary of the motion that can be observed. 
The process of analyzing the environment to study the needs of righteous of space quantitative is involved 
with different activities.  The limitation of space and the three activities to the different objective are the suitable 
space size with the activities, the shape of suitable activity, and the environment that directly impact the 
activities. The procedure is to circulate the area of body motion while doing the activity: such as, strolling the 
patients bed smoothly in the narrowest space provide. The result of the measurement will have the outcome in 
the graph of X and Y axis. 
4.4  The environmental perception theory
 The thought of applying 3D model (Stimuli) is using the photographic as a stimuli subject. This can 
apply to many forms of jobs: e.g. using the photograph as a stimulus for product designing or correcting the 
design. (Goldschmidt, G. and Smolkov, M., 2006), to evaluate the risk to by using the photographs of the 
location of the offices or factories to decide about buying the insurance (Weber,O.,2001), by using the different 
photographs of the cafeterias to test the acceptance and the reaction of the user (Ritterfeld,U. and Cupchick, 
G.C.,1996), using the resident type of buildings to test the knowledge of the different  of elegance and typical 
(Devlin ; K. and Nasar, J.L. 1989), using the shape of the buildings to evaluate the knowledge of the beauties of 
the building through semantic differential scale; starting from 1 as the least and 10 as the most that be developed 
by Mehrabian and Russell (1974)  and Russell,Weiss and Mendelsohn (1989) (Gifford , R. ,Hine , D.W. 
,Muller- Clemm , W. ,Reynolds, D.J., JR and Shaw, K.T., 2000) 
4.5  Mock up demonstration concept 
The practice of using Mock Up to evaluate perfection and decrease the false design can help designer to gain 
the highest satisfactory. For example, to Mock Up the surgery room and ICU in Boston Pediatrics Hospital; the 
architectures team hears the comments from the surgeons, nurses, and anesthesiologists to improve and correct 
the Mock Up room for its best result (Johanson, D.) 
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Both Stimuli and Mock Up can be used to evaluate and check the false in designing. Stimuli model is the 
easiest way and lower cost whereas the Mock Up requires larger amount of investment. However, the Mock Up 
can give the actual feeling of the room. This research is presenting the worthy of the Mock Up to check the 
design 
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Figure 1 Conceptual Franework 
5. Research Methodology 
The research is conducting a Mock Up in the government hospital. The target populations who are the parts of 
the research compose of service providers; physicians, nurses and hospital staffs: the users; patients and their 
relatives. The number of sampling groups and the criteria to choose the volunteers  
The numbers of sampling group are divided into two issues of the experiment which are the usage of the space 
and the knowledge of the environment. The usage of the space issue is to find the area needed for each activity 
such as, wheel chair traffic, the transporting of patient on and off the wheel chair, changing of bed sheet and 
activities in the restroom. Each activity has to be well cooperated by the front staffs, maid and practical nurse 
and 5 persons are involved. The totals of 20 persons are involved in all procedure. On the knowledge of the 
environment issue, 100 persons are involved in each category of the experiment and conclusion of 400 persons. 
The studies divide the building users as follow: service providers, who are 100 physicians and medical students 
and 100 nurses:  service users who are 100 patients and 100 patients’ relatives. The criteria to choose the 
volunteers to the project are the service providers and users who are able to travel to or move to the Mock Up 
easily. In case of patient, he must be OPD or IPD who has no contagious decease, non-coma, and movable. 
6. The variables 
There are two independence variables:  area and ambient. The set up of area and ambient of the VIP in-patient 
as the standard of the study of Tipian (2008) Independence measured by model and sample room. The sample of 
VIP impatient which is built according to the study of Tipian (2008) compose of 3D photographic models 20 
pictures and 2 room of sample  Picture above indicates the independence variable has the level of measurement 
of group and the controlled variable is the character of the sampling. 
Minor variable divided into 2 issues: area and physical environment. Minor variable in term of spaces 
measure 2 characters which are objective and subjective variable. The indicator of objective variable can be 
measure from the counting of the scratch or the dent of the wheel chair or to measure the area which is suitable 
for wheel chair traffic or find the shape of the area and the quantity of the space to move the patient on and off 
the wheel chair, change the bed sheet and restroom activities by using BME. Space variable is asking the 
comfort ability of the usage of the room and the plan.  Room physical environment variables measure from the 6 
factors which effect the ambient of the room such as: relaxing-stressing, exciting-boring , beauty-ugly, pleasant-
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not pleasant, self expression-not self expression, explainable-unexplainable. All the minor variables have their 
ratio of measurement. 
Data collected by interview with questionnaires. Major variables and objective minor variable are collecting 
by measuring the experiment and BME. Minor variable in term of environment impact and feeling are collecting 
by semantic differential scale. 
7.  Data Analysis 
Data will be in motion pictures. Taking each activity motion picture and drafts the shape and space on clear 
film and decorate with Adobe Photoshop to get the shape and area in semi 3D. Analyzing data from 
questionnaires to find the differentiation in environment impact  and feeling are applied the t test and analysis of 
Variance; ANOVAs methodology for each sample. The stat significant  is 0.05 with 95% confidence. 
Pre-test
(Questionnaire
Post-test
(Questionnaire
Stimuli           NO Control-
group
      3 D         Mock-up Experimenta
Examine to make 
sure that they are in 
the same criteria 
Figure 2. Data colletion and analysiss frame work 
8. Results 
From the result of this research, it was concluded that there were 3 (three) differences between Stimuli 
approach and Mockup that could evaluate to find benefit as follows: 
 1. Point 1 evaluated benefit =   5,000     Baht 
 2. Point 2 evaluated benefit =  10,000    Baht 
 3. Point 3 evaluated benefit  =  U15,000    Baht
   Total benefit = 30,000  Baht
When comparing to the investment cost of building the mockup of 600,000 Baht, the simple payback 
calculation for identifying the number of room was = 600,000 / 30,000 = 20 rooms 
9.  Summaries and Recommendations 
 It was concluded that the decision based line of investing to build the mock up room when constructing the 
project that having  the same room pattern, the satisfaction room number was 20 rooms.
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